Audio Earpiece and Peripheral Devices 



Field of the Invention 

The present invention relates to personal audio players and in particular to an 
5 audio earpiece for playing prerecorded audio signals. 

Background of the Invention 

Audio players that store digital audio signals are widely available. Many take the 
form of a headset coupled to a digital storage/player device, such as an MP3 player. MP3 

10 is a format for compressed audio signals. MP3 is part of MPEG- 1 Audio Layer 3 which 
uses a perceptual coding method and enables audio signals to be compressed at high 
compression rate without a deterioration of sound quality by removing weak signals 
behind strong signals. The compression rate is high enough to contain an eight-hour-long 
audio data in a CDJROM with nearly the same sound quality as the original sound. 

15 The MP3 player is held or carried by the user, making it inconvenient for physical 

activities. The MP3 player has been incorporated into watches, as well as containers that 
are carried in pockets or clipped to clothing. In one prior audio player, the player device 
is built into the band between the speakers of the headset. However, this type of audio 
player is obtrusive, and not fully conducive to physical activity. Further, transport and 

20 storage of the audio player may easily result in damage to the player and speakers. 

Summary of the Invention 

An audio player is constructed in an ear module fully supported by the ear. In one 
embodiment, the ear module is an in ear canal device. In a further embodiment, the ear 
25 module is formed as an ear bud with a clip that securely attaches it to the ear. The ear 
module contains all components required for storing and playing digitized audio. In one 
embodiment the audio player is an MP3 player, RealAudio player or ASF player. 

In a further embodiment, the ear module comprises a speaker and battery. The ear 
module is coupled to a hub that is also fully supported by the ear. The hub comprises a 
30 micro controller and connectors for receiving digitized audio. It alternatively comprises a 
battery for running the audio player. 
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In one embodiment, the hub has a connector hub from which peripheral devices 
are supportable. Such devices include solar collectors, batteries, memory, display 
devices, ROM music releases and external control devices such as an on/off switch, 
volume control, track selection controls and others. 

5 

Brief Description of the Drawings 

Figure 1 A is a block perspective diagram of an audio player constructed in 

accordance with the present invention. 
Figure IB is a partial block side sectional view of the audio player of Figure 1A. 
1 0 Figure 2 is a diagram of an in canal ear module constructed in accordance with the 

present invention. 

Figure 3 is a block perspective diagram of an alternative audio player constructed 

in accordance with the present invention. 
Figure 4 is a block diagram of components of the audio player of Figure 1 A and 
15 IB. 

Figure 5 is a block diagram of a hub of the audio player of Figure 1A and IB. 



Detailed Description of the Invention 

In the following description, reference is made to the accompanying drawings that 
20 form a part hereof, and in which is shown by way of illustration specific embodiments in 
which the invention may be practiced. These embodiments are described in sufficient 
detail to enable those skilled in the art to practice the invention, and it is to be understood 
that other embodiments may be utilized and that structural, logical and electrical changes 
may be made without departing from the scope of the present invention. The following 
25 description is, therefore, not to be taken in a limited sense, and the scope of the present 
invention is defined by the appended claims. 

An audio player which is fully supported by the ear is first described, followed by 
description of alternative embodiments and a description of components of the audio 
player. A method of distributing digital audio recording is then described. 
30 An audio player is shown generally at 100 in Figure 1 A and IB, The audio player 

100 comprises an ear module 1 10 formed to be supported by an ear clip 1 15. In one 
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embodiment, the ear module 110 comprises all the elements of an MP3 or other audio 
player, such as a speaker, microphone, battery, memory for storing digitized audio and a 
player that provides audio signals to the speaker based on the digitized audio, including 
some external controls as shown. Further details of such components and their operation 

5 will be described below. 

hi a further embodiment, the audio player 100 further comprises a hub 120 
formed in a "C" shape. The hub 120 has a hinge 123 to allow the hub to open and shut 
about the earlobe. When in the shut position as shown, hub 120 contacts the earlobe with 
soft grippers in one embodiment. In one embodiment, the hub 120 is coupled to the ear 

10 module by suitable connector 125 that provides audio signals to the ear module based on 
stored digitized audio signals. A plurality of peripheral devices are attached to and 
supported by the hub 120 by connectors 127. The connectors comprise multiple 
conductors and are suitable for various types of peripheral devices. A detent is included 
with each connector to removeably secure them to the hub 120. The peripheral device 

1 5 include, but are not limited to a solar collector 1 3 0 with charging circuit, extra 

replaceable or disposable battery 135, and ROM or RAM memory devices 145 and 1 50 
for storing music releases and personal profiles. Further peripheral devices include a 
transceiver that facilitates sharing of music and personal profiles with other devices, and 
a display device such as an LED or LEP synchronized with the music being played, 

20 displaying status, an album cover or other desired images. The connectors to the hub 
may vary depending on the peripheral device. The solar collector and extra battery are 
simple two wire connectors, while the connectors for music releases 145 and 150 
comprise a parallel bus, or other bus suitable for communication of MP3 digitized audio 
signals. The music releases are stored on ROM in one embodiment or other writable 

25 persistent memory that can be encapsulated in a decorative package, such as the star 

shapes shown at 145 and 150. The decorative package is varied in one embodiment, and 
is constructed to appear like jewelry. The decorative packages identify the source of the 
music. It serves both as a trademark to help consumers identify music releases from 
particular groups, and to identify music being listened to by a user. In one embodiment, 

30 other peripheral devices are also formed to appear like j ewelry. The peripheral devices 
so packaged are likely to become collectibles, especially if limited releases are produced. 
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In one embodiment, a musical group produces music and stores it in a digital 
format such as MP3 (Moving Picture Experts Group Layer-3 Audio), RA (RealAudio), 
WMA (Windows Media Audio), ASF (Active Streaming Format), AU (Audio file), AUD 
(Audio file), AIF (Auxiliary Information File), ASX (Active Streaming XML), ASF 
5 (Active Streaming Format (Microsoft)), MIDI (Musical Instrument Digital Interface), 
RMI (Real Music Interface), SND (Sound file) WAV (Windows Audio Volume) WAX 
(Windows Audio Executable), or WM (Windows Media) formats to name a few of the 
many potential digital formats currently available or available in the future. The group 
then selects a decorative theme, similar to a logo, and uses that theme for encapsulating 

10 the ROM chip with the music releases stored in digital format on persistent memory. The 
theme or logo is then used as the subject of a trademark application or is otherwise 
protected by intellectual property rights. The encapsulated music releases are then 
distributed to consumers. 

In further embodiments, peripheral devices suitably coupled to and supported by 

1 5 the hub 120 comprise extra battery memory which is used to store MP3 or other digital 
audio which may be downloaded from a computer via a data connector, such as USB, 
telephone, RCA, USB, Blue Tooth, EMP (electromagnetic pulse) etc. Such data 
connectors are incorporated into a peripheral device coupled to the hub 120, the hub 120 
itself, or the ear module 1 10 in various embodiments. 

20 Still further peripheral devices coupled to hub 120 include RF, IR and EMP 

receivers, RF transmitters, RF transceivers, transceivers implementing wireless 
communication protocols such as Bluetooth, IR and dispersed IR transceivers and carriers 
for removable media such as memory sticks, external display devices such as LED, LCD, 
LEP, etc., and external control devices including a pressure sensitive on/off switch. In 

25 one embodiment, a transceiver is utilized to communicate with a cellular phone, 

essentially becoming a speaker and microphone for the cellular phone. The transceiver is 
also available to share music with other players similarly equipped. 

In a further embodiment, various functions of the peripheral devices are 
incorporated into the hub or the ear module as desired. In one embodiment, a second ear 

30 module is provided for the second ear. It coordinates playing audio sound with the first 
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ear module via wireless communication capabilities provided in a peripheral device, or 
implemented within the ear modules themselves or the hub 120. 

Figure 2 shows an ear module in the form of an in the canal device (ITC) 
generally at 210. Other forms include completely in the canal (CIC), in the ear (ITE) and 
5 behind the ear (BTE). The shape of the in the canal device 210 is formed similarly to an 
in the canal hearing aid which is modifiable to conform to individual ear canals. In this 
embodiment, all necessary electronics for the MP3 player are included in the device. A 
speaker is shown at 212 coupled to a controller/memory 215. A battery 220 is also 
coupled to the controller 215 to provide power. A connector from the battery 220 is 

10 provided to an outer surface for recharging the battery. The connector comprises at least 
two wires to permit recharging. An access door 222 provides access to the battery for 
replacement. A connector to the surface is also provided from controller 215 to one or 
more switches for providing user input, and to further connect to a hub in further 
embodiments. An air passage 225 extends from the speaker 212 to the outer surface to 

1 5 ensure pressure is equalized within the ear. 

In a further embodiment, a microphone 230 is coupled to the controller 215. 
Microphone 230 provides controllable audio passthrough. Such audio passthrough is 
used in combination with a transceiver and the speaker to provide an I/O interface for a 
cellular phone with a similar transceiver. The microphone also provides for voice control 

20 of the MP3 player functions. 

An alternative embodiment of an audio player is shown generally at 310 in Figure 
3. An ear module comprises a speaker assembly 315 and an ear clip 320 coupled to the 
speaker assembly 3 1 5 for being totally supported by an ear. The player further comprises 
a microphone 317 for receiving sounds, including the voice of the wearer and providing 

25 them to the controller. The ear module further comprises a plurality of controls easily 
accessible by a user. The controls include a stop button 325, play button 330 and volume 
dial 335, forward button 337, back button 338, mode advance button 339 and power 
button 340. The controls are common for MP3 players with the exception of the mode 
advance button 339. Mode advance button 339 provides the ability to advance the player 

30 through different modes, including modes such as play mode for MP3 stored music, 
passthrough mode and cell phone mode. During passthrough mode, the player is 
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operable as a normal hearing aid, providing various amplifications of bands of 
frequencies to compensate for hearing loss. In cell phone mode, the speaker and 
microphone of the player provide I/O for the cell phone by means of compatible 
transceivers in the player and phone. 
5 A hub 345 is supported directly by the ear module in this embodiment. The hub 

345 and ear module communication via a parallel connector or other suitable connector 
for transferring power and or audio signals to and from the ear module. The hub 345 
further supports peripheral devices 355 ? 360 and 365 such as those previously described. 
The ear module implements all functions required for a fully functional MP3 player in 
10 one embodiment. As such, it has a data port for receiving MP3 digital signals and storing 
them on a memory for later play. The data port is used in further embodiments for 
supporting the hub, which provides power, digital audio signals or analog audio signals 
as desired. 

Further details of the components that are incorporated into the embodiments of 

15 Figures 1-3 are shown in Figure 4. In one embodiment, the components are integrated 
into a single wearable device for insertion in the ear canal or audio vestibule similar to 
standard hearing aides. A controller 410 is programmed or otherwise designed to create 
audio signals from digital audio signals stored in a memory 420. The digital audio 
signals are stored in an MP3 format in one embodiment. The controller processes MP3 

20 files stored in memory 420 performs digital to analog conversion, and manages the 
memory and power maintenance. 

A rechargeable or replaceable power source such as a battery 430 is coupled to 
the controller/memory for providing power thereto. The controller 410 or a separate 
DAC (digital-to-analog converter) 435 translates the digital audio signals into audio 

25 signals for conversion or sound via a speaker 440. The signals are analog signals in one 
embodiment. A data/power connector 450 is coupled to the battery 430 through a charge 
circuit 455 and to the controller 410. The data/power connector 450 comprises a pair of 
connector plates that attach to bead connectors in a cradle for recharging and provision of 
digital audio signals to the memory 420. The cradle is shaped to mate with the player and 

30 fully support it during charging of the battery. A microphone 460 provides analog 

signals through an ADC (analog-to-digital converter) 465 to the controller 410 for use in 
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the passthrough mode or as a microphone for the cell phone mode. A hub connector 470 
is also coupled to the data/power connector for connecting hubs or clips. 

Figure 5 is a block diagram of a hub 510 of the audio player. The hub 510 
comprises a hub chip 520 coupled to a connector 530 for connecting to the ear piece. The 
5 hub 5 10 is directly physically coupled to the ear piece, or attached by suitable conductors. 
Plural connectors are also shown for connecting peripheral devices. Connector 541 is for 
an extra battery. Connector 542 is for extra memory. Connector 543 is for a 
transceiver/antenna. Connector 544 is for media/ROM. Connector 545 supports a 
display device, and connector 546 is for supporting a second hub if desired. Optional 
10 memory 560 and optional battery 570 are also coupled to the hub chip 520 in hub 5 10 as 
desired. 

Conclusion 

A digital audio player is constructed in an ear module fully supported by the ear. 
Both in canal and ear bud with clip modules are described. The ear module contains all 

15 components required for storing and playing digitized audio. In one embodiment the 

audio player is an MP3 player or other player of the digital formats previously mentioned 
or otherwise existing or hereafter invented. The components may also be distributed to 
different elements also supported by the ear. A hub supported by the ear has a micro 
controller and connectors for receiving digitized audio. It alternatively comprises a 

20 battery for running the audio player. Further functions are provided by peripheral 
devices, also supported by the ear. Such devices include solar collectors, batteries, 
memory, display devices, ROM music releases and external control devices such as an 
on/off switch, volume control, track selection controls and others. 

25 
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